The paper deals with index numbers for commodity taxes first. This paper offers a guideline to establish tax burden indices concentrating on commodity taxes in the first sections but tackles the measurement of direct household taxes too. Having shown elsewhere (Genser 1985 (Genser , 1985a ) that simple summary measures, viz. aggregate elasticities, may be rather misleading to illustrate changes in the burden of Austrian consumer taxes I introduce a Laspeyres consumer tax index and a related consumer tax quota in section 1. Both measures can be calculated from disaggregated price index data. To overcome the bias of a-Laspeyres index economic tax burden indices are defined in section 2, which may be extended to include the tax burden caused by the deadweight loss of distorting consumer taxes. In section 3 the consumer tax index concept is modified further integrating income tax and social .insurance contributions thus catching the burden of direct and indirect household taxes simultaneously. These direct taxes can also be included in an economic household outlay index (section 4). Some additional remarks on the usefulness of tax burden indices conclude the paper.
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-2 -1. The consumer tax index Commodity taxes are a part of consumer prices and thus are included within the costs of living. Changing commodity tax rates give rise to economic adjustment processes and the resulting price changes can be measured by a cost of living index.
Usually the variety of influences on consumer prices will not allow to identify the tax induced component of price movements. Within an economic model the tax effects on consumer prices can be studied by splitting up consumer prices p into a producer price" component ir and a consumer tax component t.
The structure of the underlying technology determines how tax rate changes influence consumer prices via producer price adjustments besides the direct tax effect.
Nevertheless it is always possible to identify the tax component of any consumer price equilibrium ex post and thus a broad variety of consumer tax indices might be defined in formal analogy to different types of consumer price indices. If the investigator is free to choose a certain index concept his selection will depend on a list of desirable properties which such an index should fulfill. For price indices the F.isher tests (Fisher 1922 , Eichhorn/Voeller 1976 or recent attempts to base certain types of index numbers on the theory of functional equations (Eichhorn 1978) offer an apt survey. A catalogue of basic as well as desirable properties for consumer tax indices is listed in Genser (1985) . .Some of these properties., which should be helpful to judge a-consumer tax index concept, are referred to below.
To calculate a consumer tax index for Austria numerically all potential candidates for indices had to be omitted which would have needed -data not yet available. In this context a Laspeyres fix weight consumer tax index has proved most promising as this index is closely related to the official consumer price index and makes use of the data fund of monthly consumer price statistics.
The current Austrian consumer price index CPI is defined by means of prices pj_ and quantities q-of 582 commodity items, the superscript o 
To catch the price movements across the whole nation relative price changes are reported instead of commodity prices and the CPI is calcu-• lated monthly as the weighted average of the national means of relative commodity price changes RP-, the weights WJ_ being the expenditure shares of the commodity items in the base period consumer basket (OStZ 1976) .
In analogy to (2) a consumer tax index CTI can be defined which making use of the same transformations reads as
with t• the unit tax component included in the consumer price p. of commodity i.
For a numerical calculation of the CTI according to (3) weights w^ and relative prices RP. can be used from the monthly price statistics. As most of the commodity taxes are ad valorem taxes most tax ratios needed in (3) are determined directly by tax laws. Only for some unit taxes (petrol tax, beer tax, alcohol monopoly duty) actual tax and price data are necessary to calculate the consumer tax index. A monthly time series of an Austrian CTI has been calculated (Genser 1985a ) which includes ten major commodity taxes (value-added tax, tobacco tax, petrol taxes, alcohol tax, motor vehicle tax, insurance tax, beverage tax, beer tax, alcohol monopoly duty). The time profile of annual growth rates is shown in fig. 1 . The change in the relative tax burden can be illustrated by comparing the monthly figures of the CTI with the CPI, which measures the relative increase of the costs for the whole commodity basket.
The graphical analysis shows very clearly the "upward shift of.the commodity tax burden in 1978, 1981 and 1984 , when VAT rates were increased, but it also catches minor tax reliefs caused by inflationary erosion of unit taxes, especially the petrol tax and the motor vehicle excise tax in 1980 and 1981, and the consequences of inhomogeneous price -5 -movements, which lower the tax burden if the prices of highly taxed ''luxuries" rise less than those of lowly taxed "necessities" (or vice versa).
Besides this advantage of relying on official price data the consumer tax index (3) also fulfills important basic properties (monotonicity, homogeneity, identity, dimensionality and permutation invariance) and it-satisfies the time reversal test, the circularity test; the determinateness test, and the decomposability test (cf. Genser 1985) . The only well-known desideratum the CTI fails to pass is Fisher's factor reversal test or its less restrictive version, the product test. But opposite to the case of the price/quantity index symmetry the failure of the "quantity index of tax bases" defined by (3) The standardized consumer tax quota turns out to be simply the base year quota adjusted by the ratio of consumer tax index and consumer price index. Formula (5) also offers a rather convenient factorization of the CTI
splitting up the growth factor of standardized tax load into a "tax quota index" catching the change in the average tax rate between base and current period and into the pure inflationary trend CPI.
The quantitative analysis may be refined by disaggregating the consumer tax index into subindices of selected commodity subgroups or of single commodity taxes making use of the decomposition property of CTI. A further step of empirical analysis should dismiss the single represen- A breakdown of households with respect to household income offers insight into the formal incidence of commodity taxes and allows an empirical test of the regressivity hypothesis of indirect taxes. A first quantitative analysis indicates that the graduation of the Austrian value-added tax is likely to produce a progressive structure of commodity taxes with respect to household budgets ( fig. 2 ). Although reliable data on household saving are lacking"-progressivity with respect to household income would only prevail if saving elasticities were rather close to one.
Economic consumer tax indices
Whereas fixed weight indices.are very attractive from a statistical viewpoint, they suffer from a severe conceptional shortcoming by economic standards. By fixing weights, as for the Laspeyres price index, substitutional adjustments made by economic agents are ignored by definition. Thus also the information on changes in the tax burden mirrored in the CTI is biased. From an empirical point of view one might be tempted to shut one's eyes to this problem of the CTI, as long as the same faultiness arises with the CPI which is widely recognized as the economic indicator of inflation and one of the most important policy targets.
Nevertheless this pragmatic view of an empirical investigator does not render superfluous attempts to elaborate the concept of a "true consumer tax index". To catch economic behavior such an index must be based in the economic framework of rational household decisions. Agai-n the formal analogy to economic price indices provides a useful guideline.
The Konyus consumer tax index
The Konyus price index, perhaps still better known as the "true cost of living index", is most conveniently defined by CPI* = e(p,u(q*))/e(p°,u(q*))
e(p,u(q )) is the expenditure function which measures the minimal budget allowing the rational consumer to realize a welfare level * U = -8 -u(q ), fixed by an arbitrarily chosen reference commodity bundle q , when the commodity price vector is p. The Konyus index CPI K is the ratio of these two minimal budgets and by this compares the two price situations p° and p.
Due to its definition the expenditure function has a lot of convenient properties, viz. monotonicity in p and in u, linear homogeneity in p, concavity in p, continuity in p (cf. Diewert 1982) . If we additionally assume differentiability in p we can apply the Euler Theorem for homogeneous functions and we arrive at a representation of the expenditure function with the help of the Hicksian compensated demand functions q?(p,u ) (Shephard-Lemma)
The Konyus price index can therefore be written equivalently as
where we have changed to vector notation and scalar products to simplify the formulae.
Concentrating on the consumer tax components included in consumer prices,, given a commodity tax system, a Konyus consumer tax index may v be defined
Index (10) allows one to compare the tax payments of a rational, utility maximizing consumer who adjusts his commodity bundle to changes in both the commodity tax and the commodity price vector and at the same time is fully income compensated to reach the reference utility level u at best.
Whereas the Konyus price index can be shown to fulfill a series of desirable properties, eg. the tests mentioned in the previous section (cf . Diewert 1981 , Genser 1985 ,the Konyus commodity tax index seems less attractive. Major desiderata, eg. homogeneity, proportionality, dimensionality, do no longer hold for CTI*. Nevertheless the Konyus consumer tax index may be proved to inherit the time reversibility and the circularity property from the Konyus price index, as well as the -9 -invariance of utility level property for homothetic preferences.
As regards bounds for CTI the mean value property of the price index cannot be reestablished, but similar interval bounds may be shown to hold, shifting the extreme tax rate ratios by some "Laspeyres tax base Reshuffling (14) allows to split up the Konyus commodity tax index into a "Konyus tax quota index" and the true inflationary trend CPI in analogy to formula (6). If the expenditure function and thus also the compensated demands were known, then . by imputation of consumer tax rates both the Konyus consumer tax index and the corresponding consumer tax quota may be calculated as well.
-10 -
The price increment index
The Konyus consumer tax index catches the loss in private purchasing power due to the payment of taxes. But it is well known that commodity taxes usually do not only shift purchasing power to the public sector but additionally reduce it due to a deadweight efficiency loss. This welfare reduction of taxation imposes an excess burden on the consumer which should be taken into account if the total economic burden of a tax system is considered.
Formally commodity taxes cause an excess burden, if it is possible to withdraw a lump-sum tax which is larger than the amount of commodity taxes without reducing the consumer's welfare level, viz. if the strict inequality sign holds in the net expenditure relation.
e(p-t,u*) < e(p,u*) -tq c (p,u*)
In extending the burden consideration all the loss in purchasing power connected with the existence of commodity taxes can be regarded simultaneously. I have defined an absolute price increment of taxation .it d(t,p,u ) as the rise of the minimal budget which is necessary to realize a reference welfare level u if commodity taxes t exist opposed to the fictitious no tax case. d(t,p,u*) = e(p,u*) -e(p-t,u*)> tq c (p,u*)
A comparison of two commodity tax structures differing because of a change in commodity taxes can be made by looking at their absolute price increments. The ratio of two price increments may be called price increment index
where the superscript < again refers to the embedding of (16) in the Konyus conceptional framework. PII* measures the relative increase of additional financial means necessary to realize the fixed welfare level u if commodity taxes are changed. This incremental budget flows partly to the fiscal authority as commodity tax, the rest is an income compensation for the deadweight loss due to efficiency distortions. Evidently, the price increment index will coincide with the Konyus price index if no excess burden occurs, viz. the inequality sign in (15) holds thus -11 -indicating that a commodity tax system is non-distorting and equivalent to a lump sum tax.
Again a burden quota can be defined connecting PII K with the true cost of living index PIQ*(t,p,u*) = d(t,p,u*)/e(p,u*) = PIQ* 5°. PII*/CPI*
The relative price increment of commodity taxes PIQ K indicates the share of the minimal budget which does not contribute to individual welfare but is . absorbed by tax payments and efficiency losses.
To arrive at numerical calculations for economic consumer tax indices information on complete consumer demand systems is necessary. To demonstrate the differences between consumer tax indices Genser (1985) has considered the special case of fuel taxation in Austria. Fuel is subject to two mineral oil taxes (since 1982 integrated) based on the weight of the fuels and to two. ad-valorem taxes, the value-added tax and a special duty on mineral-oil. Within a two commodity world it is possible to arrive at explicit solutions for the expenditure function by integrating the system of Roy-Ville identities if Marshallian demand functions are given (cf. Hausman 1981) . Annual growth rates of the Laspeyres, the Konyus and the price increment index for Austrian fuel taxes are shown in Table 1 .
Basically, the Laspeyres index shows smaller rates of growth-in periods of stable petrol prices, when economic indices reflect an increase in compensated fuel demand, whereas it shows higher rates than the economic indices, when petrol prices were rising during the second oil shock,
In quantitative terms the differences are rather small, as might have been suspected, because of the low price elasticity for fuel demand.
Thus, the Laspeyres and Konyus indices do not deviate very much as compensated and Marshallian demands are only slightly different. The excess burden of major fuel tax changes remains small too and does not cause differences between the Konyus and the price increment index. Genser (1985) 3. Integration of direct taxes in statistical tax and price indices
The structure of the Laspeyres index offers the possibility to extend a tax index stepwise if one wants to include further taxes. Thus also direct household taxes (income taxes, social insurance contributions) can be integrated into a generalized index covering both commodity and income taxes. A generalized tax index can be defined simply by extending the quantity vector q° by factor supplies s° covering the tax bases of direct taxes and the tax rate vector t by the rates for direct taxes r. 00 GTI = (tq u + rs u )/(t u q (18) An index of this type is calculated in Canada. The Fraser Institute has been publishing an annual Canadian Consumer Tax Index since 1976 (Pipes/Walker 1982) to illustrate the growing tax burden on the average Canadian consumer.
If one is interested in direct taxes primarily then a comparison of tax burdens can also be made by using a generalized cost of living index, which includes household outlays on direct taxes in addition to consumption expenditures
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The TPI quantifies the increase in household gross income necessary to buy the fixed commodity basket at current prices as well as to pay current direct taxes connected with a fixed factor" supply. A monthly "Tax and Price Index" was first published in England in 1979 (CSO 1979 . This index has been developed to deflate gross household income more properly than usual price deflators do, as real purchasing power is influenced by changes of both consumer prices and direct household taxes.
To calculate indices like (18) and (19) numerically requires a consistent data base on the relevant determinants of direct household taxes.
Besides this statistical problem there is a methodical difficulty, too.
Whereas the fixed commodity basket q° reflects the commodity tax base of a non-growing economy, the fixed supply of labour is well in accordance with empirical evidence and thus s reflects an adequate wage tax base of a growing economy. The TPI will therefore overemphasize direct taxes as opposed to commodity taxes. A bias of that type as well as some problems of data collection can be avoided by integrating direct household taxes into a household outlay index.
.1 Household outlay index
The household outlay index (HOI) does not look at actual bases of income taxes but postulates an immediate relation between consumer expenditures and gross income which allows a consumer to cover these expenditures after having paid his income taxes. The HOI compares two gross budget levels which are necessary to keep a reference consumption level, taking into account changing prices and payment of direc-t taxes. A Laspeyres-type HOI is defined by HOI = (pq° + t(y))/(p°q° + t°(y 0 ))
where y and y are gross income levels sufficient to buy consumer goods q as well as to pay direct household taxes y = pq° + t(y)
For a numerical calculation of HOI one certainly needs information about relevant income tax characteristics of the average consumer but . no wage rates and other income data. Imputation of monthly figures is 
Comparing the gross expenditure levels of two tax/price situations leads to the Konyus household outlay index which is defined as HOI*(t°,t,p°,p,u*) = g(p,u*)/g(p°,u*)
As regards index (23) it does not seem convincing to allow for substitution on the commodity side but at the same time to neglect possible consumer reactions on the labour supply side. If consumer decisions are considered within a model of endogenous work/leisure choice, the traditional view of the price index problem has to be changed. Disregarding direct taxes for the moment efficient allocations within a work/leisure model are characterized by an indirect utility function which includes the wage rate w as a further price parameter.
-16 -v(p,w,y) = max {u(q,f) | pq_<w-(l-f) with s + f = 1} (24) In (24) leisure f enters the utility function and is normalized as usual to add up to unity together with labour supply s. Solving the indirect utility function v(p,w,y) with respect to y for a given utility level u we may define a modified expenditure function as the solution of the dual minimum problem e(p,w,u*) = min {pq -w(l-f) | u(q,f) > u*}
But it is evident that defining a Konyus index with the help of expenditure function (25) CPI*(p°,w°,p,w,u*) = e(p,w,u*)/e(p°,w°,u*) -
will not result in a useful price index. By definition, expenditure function (25) catches only a residual component of the consumer budget, the lump-sum income in excess or short of compensated labour income to cover compensated consumer demand. This lump-sum income may well become zero or negative thus also the price index (26) may be undefined or negative.
Nevertheless a "useful" price index can be regained if the expenditure function is extended. We may define a "full expenditure function" which includes fictitious household outlays on leisure, the opportunity costs of reduced labour income, e (p,w,u*) = min{pq + wf|u(q,f)>u*}= w + e(p,w,u*) >0 (22) q,f F F e must be positive by definition and e and e emanate from the same optimal consumption plan because the minimum problems (25) 
is always well defined and it measures the growth of the minimal "full expenditure budget" that allows the rational household to realize the reference utility level u after price and wage rate changes.
-17 -Following the lines of the household outlay index integration of direct taxes is straightforward. Besides outlays on commodities and leisure also direct taxes have to be paid. Nevertheless we have to consider that leisure is untaxed within existing income tax schemes and a "gross full expenditure function" must take care of this tax rule. g F (p,w,u*;t) = min{g|u(q,f)>u*Ag=pq+wf+t(g-wf)} (29) q,f t is the income tax function which is applied to any tax base "gross full expenditure less fictitious outlays on leisure" to calculate tax liability. The "full household outlay index"
compares the rise in gross budget needs of the representative household to cover expenditures on market commodities plus direct taxes to stay equally well off when prices, wages, and/or tax codes change.
Looking at the marginal conditions characterizing the Hicksian demands solving (29) we see immediately that g describes an efficient household F decision which basically will deviate from that described by e , when income taxes are ignored. This is of course due to the fact that exempting leisure from taxation creates a distortion in relative prices which will cause excess burden losses if substitutional adjustments "FT Tf are made. However, the optimal plans yielding e and g will coincide, if leisure is taxed too and thus income taxation is lump-sum. It can be shown further that although taking into account income taxes changes some of the well known duality results (homogeneity and symmetry pro-F perties), g is still monotonically : utility (cf. Baye/Black 1986, 47f.). F perties), g is still monotonically increasing in prices, wages, and F The full household outlay function g includes both consumer outlays on commodity taxes payed as a share of market prices and on income taxes which have been introduced explicitly in (29). Following the lines of commodity tax measurement in section 2 now again "true economic tax burden indices" and "standardized tax quotas" can be defined consistently for any tax or group of taxes desired by imputation of F the respective tax amounts contained in g .
As regards progressivity analyses of the income tax an approach may be adopted which compares the current standardized tax load with a ficti--18 -cious proportional income tax schedule determined by the average tax rate of some base period. For this, special case of taxing income at a fixed tax rate x the full household outlay function can be shown to be linearly homogeneous in its price variables g (Ap,Aw,u*;x) = min{g|u(q,f)>u*Ag = Xpq + Awf + x(g-Awf)} = q,f * = minU-g |u(q,f)>u Ag/X = g = pq + wf + x(g-wf)} = q 31 = Ag F (p,w,u*;x) (3D a condition which ceases to hold for progressive or regressive tax codes. Nevertheless the proportionality benchmark case does not rule out the distorting effects of the income tax. If one compares the full household outlay function with a suitable expenditure function for a fictitious no tax case one is able to catch the efficiency loss due to the excess burden and to quantify the total burden of a distorting tax or tax system. These models should offer further insight whether tax burden indices calculated from empirical data will be able to answer relevant questions, which can only be posed within a fully specified general equilibrium model at the moment.
